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Abstract 
Strategic behavior of companies in the industry is composed of two parts homogenization and differentiation. Strategic 
homogeneous behavior of the company builds the stabilized industry especially. Although at the present time the simulation 
is still in an early concept stage, we created it by multi-agent simulation (MAS). Basic concept of the homogeneous 
behavior simulations is reported in order to obtain feedback from a variety of perspectives. Then, in this paper the attempt 
of the MAS suggests that how to mix homogeneous behavior and differentiation behavior for the competitor's strategic 
behavior in industry. 
 
© 2013 The Authors. Published by Elsevier B.V.  
Selection and peer-review under responsibility of KES International. 
 
Keyword : Multi-agent simulation, Strategic behavior, Homogenization behavior, Differentiation behavior, Industry formation, boid model, 
behavior Alignment 
1. Introduction 
1.1. Background 
Japan's economy has been in recession from around the mid-1990s. Currently, among the pressure of global 
competition, Japanese companies have been forced to reconsider that the way of competition in the industry 
and strategic behavior, and institutional mechanisms of organization. Japanese people think that Japan 
company’s way to up to this is incorrect. Many observers claim that Japanese companies should discard the 
homogeneous strategy behavior. And they argue that Japanese companies should take the strategy behavior of 
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western type. However, for Japanese companies the reason to take such strategic behavior is not clear. We had 
the awareness of necessity to find the reason for determining the optimal strategic behavior of Japan companies. 
1.2. Purpose of this paper 
Are strategic behavior of companies in the industry is consists of homogenization and differentiation. We 
thought homogenization behavior is creating a stable industry. Asaba (2002)[1] analyzed homogeneous behavior 
of Japanese companies from the perspective of international comparison. According to this research, in the 
chemical manufacturer, Japanese companies conduct often the same capital investment compared to U.S. 
companies. It is said that Japanese companies until the 1970s, and has taken a homogeneous behavior by 
regulation from the government. According to this analysis of market structure and market share, it revealed 
that the homogeneous behavior of Japanese companies was not the result of collusion, but was the result of the 
competition. At present, the simulation we have created is in early stage still But in order to obtain feedback 
from a variety of perspectives, we have created a simulation in the approach of multi-agent simulation (MAS), 
to simulate the basic concepts. Then, the attempt of the simulation at the present stage, we obtained some 
suggests about the company's strategic behavior. 
Then, we mention the reason for use of the MAS in this paper. We cannot conduct experiments by changing 
various conditions of strategic behavior actually in the real world. It is necessary for development of theory to 
management strategy to create a virtual industry using the simulator. Therefore, we would report the 
experimental results and the suggestion. 
2. Related Work 
First, in this chapter we review previous research the theory of homogenization management strategy. Then, 
we review previous research of  the homogenization by MAS. 
2.1. Homogeneous behavior In the theory of management strategy 
According to Asaba (2002) [1], Japanese companies were in  a tough competition and the way of their 
competition is different from European and U.S. companies. Intensive competition has been enhancing the 
competitiveness of individual companies and industries in Japan. For that behavioral homogeneity, all company 
is catching up to rivals always ,and each company is trying to go ahead than rivals always. He conducted 
empirical research about homogenization of production facilities in the chemical industry, the introduction of 
new products in the beverage industry, about reasons of homogeneous behavior. According to the report, the 
chemical manufacturer tends to make the expansion of same facilities to their factory, after observing that other 
companies did the investment to facilities. Even in the beverage industry in Japan, the trend of homogeneous 
behavior is remarkable when introducing a new product. In the analysis of the beverage industry, he found that 
a high degree of overlap between the rival company's product line in Japan than in the United States. He 
mentions that Japanese companies who have stronger characteristics of homogeneous behavior than U.S. 
companies have. As well as research, Leibenstein (1950) [2] mentioned, bandwagon effect strongly seen in the 
chemical industry equipment purchases behavior. Asaba (2002) [1] mention three reasons for strong 
homogenization strategy of Japanese companies. 
 
1. From historical factors, Japanese companies had to start again from scratch after the world war 2㸬At the 
beginning there was homogeneity between companies. So the gap of company size is not large. 
2. The Japanese government avoided destructive competition regulations, for keeping competitive Japanese 
industry, and to adjust the behavior of the company. 
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3. Because it requires a stable growth of enterprise for cooperative relationship between employers and 
employees. They preferred the low-risk and low-return than high-risk and high-return. Japanese 
companies rely on homogeneous behavior in order to balance competition results to pursue stable. 
[Odagiri (1992)] 
 
Regarding to disadvantage of homogeneous behavior, Asaba (2002) [1] mentioned the following three. 
1. Homogeneous behavior leads to excess production capacity, with inappropriate resource allocation. 
2. Result of homogeneous behavior would inhibit to pursuit technical diverse. And all company of industry 
in one country adopts wrong technology. So entire industry of one country may suffer extensive damage. 
3. When companies are able to imitate easily with each other, they can freely ride on the efforts of other 
company’s innovation. So companies striving to make innovation will disappear, and the evolution of 
technology does not occur in society as a whole. 
 
On the other hand, he mentions two advantages of homogeneous behavior as follow. 
 
1. Intense competition caused by homogeneous behavior stimulates the demand for a product through the 
improvement of the capability of the company. 
2. It is possible to know ability of successful new product development and potential demand for it. 
Development effort is promoted for these. 
 
According to Porter(1996)[3] and Porter, et al (2000)[4], the Japanese companies have been able to grow due 
to the penetration of the market and economic growth within Global, just to imitate competitors. In addition, 
because it was located on the inner side of the frontier productivity consisting of cost and quality, they were 
able to continuously improve operational efficiency toward the frontier. However, at present time economy 
stopped growing, they have reached the frontier of productivity, cannot increase the performance of Japanese 
companies. It is assumed to be because Japanese companies do not have strategies, just to do mimic each other.  
 
Terahata (2003)[5] analyzes the Japanese camera industry from the 1950s until the 1990s. From the pre-world 
war 2 Japanese two companies also begins to imitate the German camera to develop. However, Japanese 
companies had been allowed to accumulate a critical eye not only have mastered the technology of camera 
products in Germany, ability of finding the technology direction of the camera at that stage. And it is, such a 
capability of Japanese company is intended to be stored in the long term, was a capability that cannot be 
accumulated in a German company that still did not take the act of imitation. In addition, competition between 
Japanese companies have developed new technology, he also found the process of learning each other mutually 
technology. According to these results, homogeneous behavior of Japanese companies was desirable. 
2.2. Homogeneous behavior in MAS 
MAS that are used in this paper, has been developed in the process of study "complex systems". It is 
intended to be observed by simulation, complex systems that cannot be understood in a commentary. That is, a 
plurality of agents is set on the computer to execute a rule at the same time, from the interaction between the 
agents. It is a method of observing social phenomenon. Axelrod (1997)[6] mentioned as follow. Agent-based 
modeling is adopted in the form of a simulation. But accurately designing specific experimental applications is 
not the purpose. The objective is to deepen their understanding of the fundamental processes that appear in a 
variety of applications it objective. 
Moon (2010) [7] mentioned as follow. Companies individually take a differentiation strategy by the same 
marketing theory. She suggests that companies have same marketing strategy and homogeneous behavior. The 
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algorithm of the individual agents of Boid (the MAS model by Reynolds) is a reason of homogeneous action as 
a result.  She observed that the basic structure of both is common. According to Levy(1992) [8] , flock of birds 
in nature gather in one, has a constant shape, can also split, or change the direction suddenly. This herd shown 
using computer simulation, and that such behavior is, it may be formed by the "self-organization".  According 
to him, they conduct the behavior of the flock, but they are not formed by the command of the central control 
system. The behavior of all of comprehensive individual birds make up the flock. Rather, as a result of simple 
rules, the individual birds corresponding to their own local environment, the flock occur naturally. Based on 
this idea of Reynolds, he configure the flock movement on the computer program of the MAS. Individual bird 
on the MAS (Boid) move according to three simple rules as follow.  
1. Take a minimum distance from other subjects (including other Boid).  
2. Proceed at the same rate as the neighboring Boid.  
3. They proceeded towards the center of gravity of the neighboring Boid population.  
We will develop Companies model, formed a dynamic flock of companies similar to a real birds. We regarded 
Boid as analogy of corporate homogeneous behavior. In this paper, we tried to design and develop MAS with 
reference to this analogy. 
3. Design and development of homogeneous behaviorMAS 
As a simulator of MAS, we used Artisoc3.0 of KOZOK EIKAKU Engineering Inc.. We set as follows. 
Setting the Universe 
gAdded “Industry” to the Universe as space, to add there Company agents 
g Added “follow” real type variable to represent the number of Company agents take actions to homogeneous 
Universe. 
Setting the Industry 
g We have set up “Industry” as a space that represents the industry. 
g In order to observe the agent Company on the Industry, we have added output map. 
The Company Settings 
Ь The number of Company agent has to be able to be changed by the control panel 0-20. 
g Added a real type variable “speed” that specifies the speed of Company agent. 
g Added a real type variable “SHIYA” that specifies the size of the field of view to observe the movement of 
the other companies agent in the industry. 
g Added a real type variable “NAKAMA” for specify the number of others companies with a condition of 
taking homogeneous action. 
g Added real type variable “KYOGO” for specify the number of others companies as a condition of taking 
action differentiation. 
Image of the configuration is as in Figure 1. 
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Fig. 1. Image of homogeneous behavior MAS 
Setting of company agent is as follow. 
1. At first, company agent condition is random of speed, position and direction. 
2. In the case of more than the number “NAKAMA” in the field of view of the (SHIYA size), company 
agent adjust the speed and direction of other company. 
3. In the case of more than the number “KYOGO” in the field of view of the (SHIYA size), company agents 
have to go in different directions in a range of 15 degrees on both sides. 
4. If there is no competitor or no homogenization company, company agents precedes at random speed and 
random direction. 
Then, the diagram of the simulation is shown in Figure 2. 
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Fig. 2. Overall of the simulation flow 
Then, the activity of the company agent in one period is shown in Figure 3. 
 
 
Fig. 3. Company agent Flow 
Pseudo-code program for Company agent behavioral rules are as follows. 
Agt_Init{ 
my.X = Rnd()*50 
my.Y = Rnd()*50 
my.Direction = Rnd()*360 
my.speed = 0.2 + Rnd()*0.3 
} 
Agt_Step{ 
Dim neighbor as Agtset 
Dim one as Agt 
//⩌ࢆసࡿ࣮ࣝࣝ 
MakeOneAgtsetAroundOwn(neighbor, Universe.SHIYA, Universe.Industry.company, false) 
 If CountAgtset(neighbor) < Universe.KYOGO then //➇தࡀࡣࡆࡋࡃ࡞ࡅࢀࡤ 
  If CountAgtset(neighbor) >= Universe.NAKAMA then //௰㛫ࡀ࠸ࢀࡤ 
  Universe.Follow = Universe.Follow + 1 
     one = GetAgt(neighbor, Int(Rnd()*CountAgtset(neighbor))) 
      If my.speed < one.speed Then 
        my.speed = one.speed 
      Else 
        my.speed = my.speed 
  End if 
     my.Direction = one.Direction 
   Else //௰㛫ࡀ࠸࡞ࡅࢀࡤ 
     Turn(Rnd()*30 - 15) 
      My.speed = 0.2 + Rnd() * 0.3 
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    End if 
 Else 
  If CountAgtset(neighbor) >= Universe.KYOGO then //➇தࡀࡣࡆࡋࡅࢀࡤ 
    If CountAgtset(neighbor) >= Universe.NAKAMA then //௰㛫ࡀ࠸ࢀࡤ 
  Universe.Follow = Universe.Follow + 1 
         Turn(Rnd()*30 - 15) 
         My.speed = 0.2 + Rnd() * 0.3 
      Else 
         Turn(Rnd()*30 - 15) 
          My.speed = 0.2 + Rnd() * 0.3 
      End if 
          Else //௰㛫ࡀ࠸࡞ࡅࢀࡤ 
     Turn(Rnd()*30 - 15) 
      My.speed = 0.2 + Rnd() * 0.3 
  End if 
End if 
Forward(my.speed) 
} 
4. Experiment 
4.1. MAS Experiment 1 
First, as a first experiment that, by fixing the number of companies to 20 companies, as shown in Table 1, each 
variable field of view (SHIYA), competitors (NAKAMA), competitors (KYOGO) were set.  
On these setting, we tried 10 times of 10 000 steps for each experiment condition. We counted the average 
number of its homogenization.  
The number of homogenization is that the number of agents that act in homogeneous Company (Company 
agent that go at the same direction and the same speed as the surrounding).  
Table 1. The average number of homogenization and each experimentation condition 
Experiment No. Number of 
companies 
Field of 
view 
Number 
of Peer 
companies
Number of 
Competitors
The average 
number of 
homogenization 
1 20 1 1 No setting 17.7 
2 20 1 2 No setting 0.4 
3 20 1 3 No setting 0.00001 
4 20 2 1 No setting 19.4 
5 20 2 2 No setting 9.4 
6 20 2 3 No setting 0.0015 
7 20 3 1 No setting 19.6 
8 20 3 2 No setting 17.7 
9 20 3 3 No setting 1.2 
10 20 3 4 No setting 0.005 
11 20 4 1 No setting 19.8 
12 20 4 2 No setting 18.9 
13 20 4 3 No setting 10.29 
14 20 4 4 No setting 0.04 
15 20 1 1 1 0.4 
16 20 1 1 2 2.9 
17 20 1 1 3 7.2 
18 20 1 1 4 11.3 
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4.2. Consideration 
Consideration is summarized as follows. 
͌ If number of peer companies (NAKAMA) is few (one),  the higher the average number of homogenization is 
higher.(Experiment No. 1, 4, 7, 11) 
͌ If we reduced the number of competitors(KYOGO), the average number of homogenization is higher. 
(Experiment No. 15-18) 
͌ The number of peer companies is larger than the number field of view, the average number of 
homogenization is extremely low. (Experiment No. 2, 3, 6, 10) 
5. Conclusion 
Implications for management as the experimental results are as follows. Company take homogeneous action 
as the view field is wide. If we reduce number of peer company in field of view, company is easy to take action 
homogenization. If company has a rule to recognize fierce competition for differentiation, they do not take 
homogeneous behavior a lot. That suggests that Japanese company does not has a rule to recognize fierce 
competition for differentiation. If we assumed that the best industry situation is mix both of diversification and 
homogeneous as Asaba(2002) [1], the situation of 17 experiments, 18 experiments is preferable. If we set the 
conditions of these experiments, the transition of homogeneous state and diversification state occur repeatedly.  
MAS of this paper is a model of the early stages of research, we have a number of agenda. It is a Subject is 
how to express the basic variables of the company. For example, variables are sales, costs, assets, and capital. 
In addition, there is also a agenda that how to express the situations of new entrants coming into the industry. 
We have to consider to express M & A and alliances. Still, there may be variables to express by this industry 
MAS that are not recognized. Please advise industry situation that should be include in this MAS. 
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